Study design: Retrospective chart review. Objective: To identify the prevalence of overweight and severely overweight (obese) in veterans with spinal cord injury. Setting: Veterans Administration Hospital in Wisconsin. Methods: A retrospective chart review of all the patients registered in the current database with the Spinal Cord Injury Unit in the Veterans Administration Hospital was undertaken Data collected for each patient included age, sex, height, date of assessment of the height, weight, date of assessment of the weight, duration of spinal cord injury and the type of spinal cord injuryparaplegia versus quadriplegia. The body mass index (BMI) was subsequently calculated for each patient and the prevalence of overweight and obesity were determined. Results: There were a total of 408 patients registered in the database with the Spinal Injury Unit. The median age was 56 years, and the mean age 55.8 years. Of all patients with spinal cord injury, 52.2% patients had paraplegia and 47.7% had quadriplegia. The mean duration of injury was 19 years. Of the total number of patients, 46.0% were ASIA A, 11.0% were ASIA B, 12.7% were ASIA C and 29.1% were ASIA D. In all, 27.9% patients had a normal BMI and 3.6% patients were undernourished (BMI less than 18.5 kg/m 2 ). The prevalence of overweight was 65.8% and 29.9% patients were obese. Conclusion: Overweight and obesity are problems of a significant magnitude in veterans with spinal cord injury.
Introduction
Obesity is one of the most prevalent diet-related problems in the United States. It affects about 34 million adults with the highest rates in the poor and the minority groups. Obesity increases the risk for other diseases such as diabetes mellitus, hypertension, atherosclerosis and dyslipidemia. [1] [2] [3] Obesity in people with spinal cord injury is associated with increased risk for sleep apnea and also thought to influence functional outcome and increase risk for injury in the nursing staff. [4] [5] [6] In people with spinal cord injury the incidence of hypertension, diabetes mellitus and ischemic heart disease increases with increasing time since injury. 7 Obesity or excess body fat is measured by different means and one of the most commonly used methods is to compute an index of body weight as a function of height and to compare this calculation to population standards, known as the body mass index (BMI). BMI estimates total body mass rather than fat mass, but it correlates highly with amount of body fat. 1 In our analysis of the literature there is no data on the prevalence of overweight/obesity using BMI in this special population. The purpose of this study is to identify the magnitude of the problem of obesity in veterans with spinal cord injury.
Patients and methods
The study is a retrospective chart review of all the veterans registered in the current database with the Spinal Cord Injury Unit at the Clement J Zablocki Veterans Administration Hospital in Milwaukee. Data collected for each patient included age, sex, height, date of assessment of the height and weight, duration of spinal cord injury, type of spinal cord injury scoreparaplegia versus quadriplegia and the ASIA (American spinal injury association) score. The BMI was calculated for each patient (BMI ¼ weight (in kg)/ht 2 (in meters)). The prevalence of overweight (proportion of patients with BMI of 25 kg/m 2 or above) and severely overweight or obese (proportion of patients with BMI of 30 kg/m 2 or more) in the study population was determined using the calculated BMI. The protocol for the study was approved by the local Institutional Review Board.
Results
There were a total of 408 patients with a diagnosis of spinal cord injury in the database with the Spinal Cord Injury Unit at the Milwaukee Veterans Administration Hospital. There were 401 (98.28%) male patients and seven (1.72%) female patients. The demographic characteristics of the study population are shown in Table 1 Tables 1 and 2 , respectively. The patients with paraplegia had a mean BMI of 28.36 kg/m 2 , while the patients with quadriplegia had a mean BMI of 27.29 kg/m 2 and this difference was statistically significant (Po0.5). The distribution of average BMI in relation to the ASIA score and the duration of injury is shown in Tables 3 and 4 , respectively.
Discussion
There were 98.28% male subjects in our study population compared to 81.2% in the national database. Our study sample consists of veterans and a higher male to female ratio is expected. The distribution of the population in regards to the type of injury and ASIA score almost matches the national database. 8 Obesity is the most prevalent nutrition related problem in the United States and over the past 20 years it has risen at an epidemic rate. In all, 64% of the adults above 20 years of age in the United States are either overweight or obese, defined as having a BMI of 25 or more. 9 The same study also reported that 30.5% of these adults were obese, defined as a BMI of 30 or more. In our study, the prevalence of overweight and obesity matches the national data or maybe marginally higher with 65.89% of patients with spinal cord injury being either overweight or obese and 29.97% obese, defined by the same criteria. The age-specific prevalence rate also indicates a high prevalence of overweight and/or obesity in almost all age groups and tends to match the national population. 9 The sample size of our population between the ages of 20 and 39 years was too small to accurately measure the prevalence and a larger sample is required to confirm the results. The prevalence of overweight and/or obesity (BMI of 25 kg/m 2 or more) was significantly higher in paraplegics versus the quadriplegics and this trend was visible at all ASIA levels except ASIA A category. In spite of a greater expectation of exercise and mobility in paraplegics and the presence of low levels of physical activity, 10 the reason for this apparent difference is highly speculative with the ability to use both upper limbs giving increased independence to eat freely. The quadriplegics on the other hand may have to depend on a caregiver for a simple activity such as eating and may be limited in the amount of food at each mealtime. A larger sample may be needed to confirm or dispute the apparent finding. Similarly the prevalence of obesity (BMI of 30 kg/m 2 or more) was equally higher in paraplegics versus the quadriplegics amongst all ASIA levels.
Obesity and overweight increase the risk for cardiovascular disease, diabetes mellitus and certain cancers. 2, 4 The incidence of cardiovascular diseases and diabetes increases in patients with spinal cord injury with increasing time. 3 This study is an attempt to collect data, identify the magnitude of the problem so that primary prevention strategies could be implemented to reduce the incidence for the same and improve physical quality of life for such patients.
BMI is the most frequently used measure of excess body fat and correlates significantly with the body fat. 1 In patients with spinal cord injuries, BMI may underestimate the amount of body fat and many patients may not appear obese yet carry large amounts of adipose tissue. 11 This may skew the results and existing body mass index values only approximate the magnitude of the problem, which in fact may be higher than what our study reveals.
Conclusion
Overweight and obesity are significant problems in veterans with spinal cord injury. The prevalence of obesity is similar to that as in the general population in the United States. Overweight and obesity increase the risk for cardiovascular diseases like hypertension and ischemic heart disease and metabolic diseases like diabetes mellitus. The potential benefits of reduction in the magnitude of this problem cannot be overemphasized and further studies are warranted to ascertain the impact of the problem on functional skills and not just medical diseases. Tables 3  and 4 . The future goal of our study is to detail and correlate this prevalence of overweight and obesity with duration of injury and with increasing age. 2. We have only attempted to determine the prevalence of obesity and overweight in relation to duration of injury and not correlate it with that. We are of the opinion that possibly a greater number of patients may be needed to arrive at a clinically useful correlation. 3. Our study is to determine the prevalence with a future goal to also determine correlations with duration of injury, age and other factors as may be relevant.
Note

Statistical analysis was not performed on
